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ABSTRACT e i . L
- Désigned. to meet the job-relatéq metrAc measurement
needs of students pregaring to be assistant theatré panagers, this
instructional package is one of five for the arts an hidmanities
. oécupations cluster, -part of a set of 55 packages for metric
'y " instructien in different occupatidns. The package’is intended for -
* students who already kmow the occupational terminology, measurement
terms, and tools currently in use. Each”of the five units in this
instructional rackage contains performance objectives, learning
activities, and supporting in¥formation in the form,of text;. . .
‘exercises, and tables. In addition, suggested teaching technigues are
included. Atsthe back of the package are objéective-based evaluation .
items,‘a page of answers to’ the exercises and tests, a list of  metric
materid&s needed for the activities, references,.and a list of
suppliels. The material is designed to accommodaté a variety of

h '~ individual teacking and learning styles, e.g., independent study,

«_ spall group, cr whole-class activity. Exercises ‘are intended to
facilitate experiences with measurement instruments, tools, and- , T
devices used in this cccupation and job-related %asks of estimating - i

and measuring. Unit I, a general introduction taq the metric systeméof,u

£

’ neasufement, provides informal, hands-on experiences for the- -
students. This unit enables students to become familiar with the
basic metric units,; their.symbols, and measurement instruments; and

" to develop a Set ofkmeﬁtal'rgferences for metric values. The metric
system of notation/also is gxplained. Unit 2 provides the metric
,terms which are used in this occupation and.gives experience with
occupational measurement tasks.. Unit 3 focuses on job-related metric

~ equivalents and their ielafionsQ%ps. Unjt 4 provides experience with .

* recognizing and™Gsing metric instruments and tools in occupational,
measurement tasks. It also provides experience in~comparing'hetric
and customary measuregent instruments. Unit 5 is designed to give,
students practice in converting customary apd-metric measurements, a
skill*considatted useful during the transition to metric in each )
occupation. (HD) ' : . v - h
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TEACHING ANDIEARNNG. .

THE METRfC SYSTEM .

| "l’his metrle instructio_nal package was designed to meet job-related

" metric measurement needs of students. To usé this package students

should already know the occupational termlnology. measurement

", . terms, and tools currently in use. These materials, were prepared with

the help of experienced vocational teachers, reviewed by experts, tested

in classrooms in different pa:ts of the Unsted States and revised before
distribution, W |

- Each of the ﬁve units of 1nstructlon contains performance objec -

ttves learning activities, and supporting information in the form of
text, exercises, and tables. [n addition suggested feaching technigues
are inluded. At the back of this package are otjective-based evaluation
- items, a page of ‘answers to the exercises and tests, a 'list of \metric

. materials needed for the activities, references, and a list of supphers

N \ .

“ Classroom, expenences with thls mstructtonal package suggest the
followmg teachmg learning strategies:

.
.
/ ' P

'1'_. Let the first experiénces be informal to make Jearning, the metnc

" system fin. ) S

b
2 Students leem better when metric umts are compared to familiar

oh;ects Everyone should learn to “think ‘WHetric.” Companng

_‘ l, metnc units to customary units can be confusing,

3 Students will lear qulckly t0 estimate and measure in metric i

‘ ;" by doing” o
Students should- have-experience with measuring activities before

4 St shold v xper
‘ /\3 getting to0.much information,

Umt 2 provides the metnc terms which are used in this ot:cupatlon
and glves expenenl(e.l{lth occupatlonal measu;pment tasks,

Unit 3 fpcuses on ]ob related metnc equwalents and theu relatlon
shlps .

. “5

Unit4 prov1d’3 experience ith” recognizingand using metric

Ny mstruments and tools in. ocl:upatlonal meaburement tasks. It also pro- -

vides experience in comparing metnc and customary measurement in-

struments. " L ) D
v b . \\\'

A A

Umt5 i deslgned to give students practlcé in convertmg custom-

ary and metric measurements. Students should leam to “think metric”

- and avoid comparing customary and mettic units. However, skill with

conversion tables will be useful dunng the transition to metric it each
.occupatton S ) /
Usmg These lnstructlonal Matenals o V-

- This packsge was deslgned to help students learn a core of know!-

\ edge about the metric system which they will use on the job. The-

xercises facilitate experiences with measurement instruments, tools,
d devices used in this occupatlon and*job- relved tasks of eaumstmg
measunng '

This :structional package also was designed to accommodate a
variety of i1dividual teaching and learning styles. Teachers are encour-
aged to adapt these materials to their own classes, For esample, the
information sheets may be given to students for self-study. References
may be used as supplemental resources. Bxercises may be used in inde-

“ " pendent study, small groups, or wholeclass activities. All of the

. 5. Move *thsough the units in an order which emp'h‘fﬂizes the sim-

plicity of the-fmetric system (e.g. length to area to volume).

6. Teach one conceptet a time to av01d overwhelmlng students w1th
3 toomuch matenal t

Umtl is a general 1ntroductlon to the metric system of megsu
ment which provides informal, handsaon experiences for the stugfﬁ
This unit enables students'to become familiar with the basic met
units, their symbols, and messurement instruments; and to developa
set of mental references: for\metnc values. The metric system of nota-

tiem slan js explained. d

EKC '." U ‘ .
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. materials ca be expanded by the teacher,
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. This publication was developed pursuant to contract No. '0EC{l~/4-9335 with the
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SUGGES’FED TEACl’llN G SEQUENCE

Ve

1. These introductary exercises may require

two or three teaching periods for all five -
aréas of measurement,

2. Exercisesshould be followed in the order

given to best show the' relationship
between length; area, and volume,

"3, Asemble the metric measuring devices

(rules, tapes, scales, thermometers, and

" measuring containers) and objects to be

measured. X

4. Set up the equipment at work stations

for use by the whole class or as individu-
_ alized resource activities. o

5. Have the students estimate, measure, and

.record usinngxercises 1through 5.

6. Present Ainformation on notation and

make Table 1 available.
~ - 7. TFollow up with group discussion of
activities.
N y ¢

*Qther school departments may have devices which
* can be used. Metric suppliers are listed in the reference
section.

. !

\ \
' - .
) .
, « .
Y .
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§ - ,
[
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n
* . T . .

The student w1ll demonstrate these skills for the Linear, Area, Volume or Capaclty,Mass and
Temperature Exercises, using the metnc terms and measurementdevices listed here % /

113 Stateorshows *

o : ' o ,
' 'u ' i ’ l! )
. | CEXeRCISES ’
" SKILLS i o A
Linear | bAns " | VYoluma or Capacity M " Tempegature
(pp.3-4) " (pp.5+6) (pp.7 - 8) (pp.8-10) {p.11)
i3 'Recoznizunduulhe millimelre (mm) | square | cubic ceti fam (@) degree Celsius
unil and its symbol for: h ‘| centimetre wlre fem’)- * - l°C)
. centimetre (cm) ‘!cm’l kilogram (kg Coa
2. Belect, we, and read the o cubie melre N R
appropriste messuring mele  (m) square b m
instrumgnts for: ‘ metre '

Physical relerence for:

' / Amh e @
( e
i T | el C

4. Estimate within 25% height, width, or ' the aves of ,| capacity of the mass of ob)ecu the temperature qf

of the actua] memure length of abjects afiven lu'rllee containers / in mml mdkil- | thesirors liquid
7 ‘ ’ i
5 Read comectly * melre stick, metric measurements 2 kilogram scyle A Oclsius thermometer
' + tape measure, and on paduated - | and o gram seale N :
melric rulers volume measur: ?
| ingdevicw
4 .
) B ‘ S o I L ) (_r-*)
i
o ' : Cd
RULES OF NOTATION ' : 4 o,

1. Symbols are not capltahzed unless the unit is a proper name (mmnot MM).

Symbols arenot followed by periods (m not m.)..
Symbols are not followed by an's for plurals (25 g not 25 gs).
A spce separates the numerals from the umtsymbols (4 1not 4ll

Spaces; ot commas, are used to separate large numbers into groups of three
digits (45 271 kmnot 45,271 km).. . [

. Aero precedes the decimal pomttf the number i6 less than one (0 52 g not 52 g)
. Lrtre and metre can be spelled erther with an - “Te or ¢ endmg

’ ) \ [ 2
. i s

" Information Sheet 1




 METRIC UMT

3, SYMBO

LS, AND REFERENTS

. — o )
“ | Quantityp . | Metric Unit ©~ | Symbol | Useful Referents
Length millimetrg - mm Thickness of dime or paper
oo o \4 clip.wire -
" , cen‘tuimetre " ¥lem - | Widthof paper clip
r | metre Im - | Height of door about Zm
- | kilometre Lkm | 12minote walkipg distance -
L ! i i
" |'Area -square 1 Area of this space
centimetre mt -
# [
squaré metre | Aresofcardtabletop
hectare | he Football field including sidelines
' * | and end zones
Volume and, | milliitre m * .| Teaspoon is § ml
Capacity litre: I | Alittle more than 1 quart .
b dubic ’ o b
s céntimetre e’ Volume of this container
| ;
\"
& ) L‘
""""" cubic metre m .Alittle mote than acubic‘yard 1
: - ‘ . .
Mass milligram m | Appleeed sbout 10 mg;gain of |
o ' | salt, T mg p
gram’ \ g" " | Nickel about 5g . .. ;
| kilogram Jh"\ +Webster's Collegiate Dictionary
I. -
"o | metricton \f‘,r\‘ L o ‘
' (1 000 kilograms) , |t ~ Volkswagen Beetle - .
S ) _
7 // ' / . ! ) ¢
ON | Table1-a =
(’ .
: ¥
2 ,’ |
i ,.
' .4
»

oo Y AL .
T . {
; . .
B

1‘/ [

Y

/ S, ‘ ‘ .
" METRICPREFIES < .
0 1 . ’ 0 .
v T Wplesand” | b
/] submtiples | Pefiee  [Symbob e
1000000 10° - mep(}nf;’{)/ T
| e dol(s | %
100= 108 |/ Hecto (HEK'S) |
. .‘ X I - ""
©10=10' s | deka (dék) da
o BaﬁeUnitl;lO0 T NS
Coan=10t [ | 4
v oo e
C001=107 [ centifsB) | e
) 000t =107 milimil) | m |
| oowon 1077 | migo i) |
IS B
- A
-Table 1-b’
‘ 'i ’ 3
o v s )
' '\'\- .
Sy \ .
! ¢ .
3 &'/ I ‘ ‘ ) e
[} ! ": .
) '
\ .’.
\ ’ * e
‘ U’.' ' ‘,-'" ".\\\I ‘ : ]
L ‘ \ K
b4 {\L ' {,-' \“ )
. ', .I‘.\I '_‘.“; .o \.“._. ,/(p
, '., rl ,’ . '\\:‘;\ ;(
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LIN EAR MEASUREMENMTIVITIES

Metre, Centlmetre thlllmetre |
7"‘»" o Lol .
dn
U, THE METRE (m)
\ A DEVELOPA FEELING FOR’FHE SlZE OFAMETRE - S
' L Pick up one of the etre ;o
sticks and stand! it up on the “ .
—_floor. Hold it in place with AN
qne hand. Walk around the B
stick. Now stand next to
., the stick. WTt\h}ourother
’ hand, touch yourself where !
R the top of the metre ck i
ot 0 comesonyou, -
o \ . | L 'V.‘\. - h
. THATISHOWHIGHAMETREIS. o
b)
v Hod one arm out straight
abshoulder height. Put ° @.";, |
/" themetrestickalongthis 1y \
. . ®  armuntil the end hits the- @l -
; C " - endof your fingers. Where . ‘ : ‘
; is the other end of the ' ,
o metre stick? Touch your- o 1.
* self at that end. P
[ S8 . o 9,
THAT IS HOWLONG A METRE IS! ‘ ; 4
- N “y )
/ L / ‘ A
. [
.o o \
; . 6,
5 R ,
THE CENTER FOR VOCATIONAL EDUCATION Y
o F !

 Height of door.

- this room.=

you to wall, *

3. Choose apartner to stand -
at-your side. Mové'apart
50 that you can put.one;s  «
" end of a metre stick of *
| you partner's shqulder
" “and the ther end on
your shoulder, Look at
the space between you. -

THAT IS THE WIDTH OF A‘METRE!_ X

!

| DEVELOP YOUR ABILITY TO ESTIMATE IN ’\IETRES

/

Now you wﬁ 1mprove your ablhty to estlmate in metres.

Remember Where the length and height of a metre was on ybur
body. -

EA "

\ For eac of the following items: .-

Estimate, th'size of the items and write Weyr estimate in the -
ESTIMATE column. . Measure the size with yByg metre stick -
and write the answer in the MEASUREMENT

o , o - 0

Decide how:close your estimate was to the actual measure. If -

. your estimate:was within 25% of the actual measule you are a

“Metric Marvel " N

3 ' v

" How Close
Estlmate Nhasurement Were You?
“ . (m). (m
He1ghtofdoorknob S ,
from floor, IR _ |

A

i

Length of table.,
Width of table.
Lengthegf wall of I N g

Dis't‘ar‘l.ce from ‘ ‘

57 ercise 1.

Gcontmued on next page)



4 oo \ . b ) L] . \ ”
Lo é e L A , v G
" L THE NTIME‘I‘EE (m), - \“m TEE MlLLIMETRE (mm S [ I 415
@ ”,4 'l’ T ' r»- » ' ‘4"'70
i | -'.There are 100 cent imetre«: in one metre 1f there are4metrec ang There arelO mrllrmetreem onp centrmetre When*a meaqurerp eftis
' i SCeqtrme,tres ynuwnte403 cm[(4x]00 cm)+3cm AIOOcm ; \ 2centrmetresand5mrlhmetres youwrrteZSmm[(leOmm)
+3cm] SRR ) Y ', .-+5mm= ‘20mm+5mm] TherearelOOOmmmlm L

e
"

A DF/V ELOP Arﬁl"JEELlI\IG F(p)}THE S]Z&QF AQENTTMETRE

A DEVELOP A FEELING FOR THE SIZE OE ~\ 7\HLLIIVIETRE /

Y

r ' . iy \ o . e " A
lv . ' ) 1
Yo goﬁﬁe metr*c rler agarnst the wrdth ofyonrthumbnarl. , Usmgaruler marked i mrlhmeﬁ'es measure ‘ g "
‘ : ? ' . ', . , "‘ . J s
! H°w wie i — o, / ‘ o 1 Thrckness ofapaperr:hp wite, - mm_»
%2 M”i”’e Youz rflhur’ntz from the frrigomt to, the enrf 4 Yy Thrckne/(of jour fingermail, © ¢ . _mm v
& \" . . . ~ . / ‘ ..\ ] ;L . : C o
Co e ;hemetriE'ruler to find the r{idth of your palm. . & i of ourfngemal.. LT Rl /
: R S S SR Drameter wrdthi,ofacom' N _m
JOR Measur‘e your index or pqinting fingeri How longis it? « 3 Drameter (thlokness) of yoilr pencrl _ﬂ)m -
' a m T e T s Nmm,

D
. \

565 Measure your wrist with a tape measure What is the drstance
around rt” m

B Use the tap (measure to find your waist srze crrr »
' \ ' )
B. DEVELOP YOUR ABILITY T0 ESTIMATE IN CENTIMETRES
P’ o
~ Youare now ready to estimate in centrmetres For eath of the
. following items, follow the procedures used for estimating in

megres. e / Lot
: . How Close
\ , . Estimate Measurement Were You?
T N
1" Lengthyof a paper LS
~ clip. '
2 Drameter(wrdth) , :
SR¥rcoin. "y >
3, ‘\Wrdth ofa a
postage stamp =
4. Lengthofa |- __ - "
pencil. K\. — '
5. Width of asheet
" of paper.
N | . ( o )
THE CENTER FOR VOCATIONAL EDUCATION y
P)
]

*9. Diameter (thickness)

"4, Width ofasheet *

. 6. Thicknessof a-

Mdthofapostagestamp e

I..v‘ ’r
'

| B DEVELOP YOUR kBILITY TO ESTIMATE IN M]LLIMETRES

You ate now ready 1o estimate in mllhmetres For each of the
b following items, follow the procedures used for estimatingin
. Tetres. - , L o
v ! v " How Close
" Estimate Measurelent Were You?
"~ (mm) ° (om)
1. Thicknessofa '
*" nickel.

ofabolt. . .
3. Leng'fh‘pflgbolt. | '

f paper. '

Hwa Thickness of a board
or desk top. 4

button. ' "
R . Exercise 1

' ' | 13 |



LR

AREA MEASUREMENT ACTI\hTIEs '

Square Centlmetre Square Metre ey

} 4 St . '\ ‘ < ’,‘v

B, JDEVELOP YGUR ABILITY TO ESTIMATE IN SQJ)ARE |
CENTMETRES |

¢ C - ' .’ ’ ) 3 ;
LN o ‘t? T /.~ You are now ready to dévelop your ability toestimateﬁ ,
- ~ ' S insquarecentimetres. o | Lo
WHEN YOU DESCR BEgTHE AREA OF SOh HING, YOU ARE * . o I '
. SAVING TIOW ¥ SbUARESOF A GIVEN SIZE IT TAKES T )+ Remember the snzeofa'%quare centimetre. For each of the
COVER THE SU% . f - following ifems, follow the procedures used for estimati
oAy Xs | C S - metres. . % '
t 1 TEEsQUARECENTIAETEE m) T\ s sl e oo
. | K S o Estimate Measurement Were You?
A DEVELOPAFEELING FOR A SQUARE CENTIMETRE)’/ . IR (cm-)x fen) o

;" e

- Takeaclear plastic gnd or use the grid on page6 // vm.l-. Inde’x_,_card. o | -
9. Measure the length’ and width'of one of these small * fl . ' 2, Bdﬂk cover, : _ r 4
7 squares thhacentlmetre mler.  \- . ' "3, 'Photograph . \ 4 v /
. ‘ A,IJ. _‘ Yo » ‘ \ K . ~‘ " '-' , ‘V‘ . N ) ( ]
L THATISONESQUARBNENTOMETRE! S . 4 W“W/Pﬁﬂ - A
C . c . ST désktop. S : -
"+ 3. Place your fingerail over the grid. About how many . ¢ - '
- . squares does it take to.cover your fingemeil? . o . o R
) . ' | \ I THE SQUARE METRE (m') L
4, Placeacoin overthegnd Abouthowmanysquares S w D)
does i ket cover hecon? ___en® - A. . DEVELOP A FEELING FOR A SQUARE METRE
5. Placeapostage stamp over the grid Abouthowmany - ;o |
, squares does it take to cover the postage stamp? A 1. Tape four metre sticks together to make:a square which
’ ) ‘ ,, ‘ : is One metre longand ne metre wide.
6. Placean euvelopeover the gnd About howmany 2. Hold thesquare up with one side on the ﬂoor toseehow
'~ squares does it take to covesthe envelope? . bigitis, X :
' cm’a f i R o 3. Place thesquare on the floor in a comer. Step back and
7. Measure the length and w1dth of theenvelope in centi- =~ - look. See how much floor space it covers.
| Metres. length____cm width ____em 4. Placethe squate over a table top or desk to see how
A . Multiply to find the area in square centunetres T much spacgkj\covers
, emx___em=_____cm’. How '
close are the answers you have n 6. and in 7. -5 T §the square against the bottom of a door. See how
' S of the door it covers. How many squares would it
| ‘ \ | 1 .. ‘ghetocoverthedoor? _ . p? |
) K B THIS IS HOWBIG A SQUARE METRE &

v l . . ‘ ‘ . ' | .‘ l | | ‘ 3‘ J . . ' )
THE CENTER FOR VOCATIONAL EDUCATION S J /\ o \ Exercise 2 o
E | ‘ e (continued on gext page)
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\i J S o,
B, DEVELOP YOUR. ABILITY TOESTIMATE IN SQUARE o QENTIMETRE'GRI Voo " |

C METRES

o o . ' (, a
- v ‘ . ' .

are now ready to estimate in squ\z}re metres* Follow thé | ' 1
procedures used for estxmatmg-m metres. - ‘ o ' w

. C4 S S L ‘
L ' ] *How Close - k\ . ——t
i R Estlmate Measurement Aere You? . ‘_. J v
B ) ) \
1. Door. - o o A I 2 O e
. W \ " ; . _ i \ o :
21Fu]}sheet of- DoV . P AP

.. rewspaper. ST - o , ' , | | ﬁ \ : |
i o , ) ‘4 N ’
3. 'Chalkbogrdot .~ T, : T 11 |
'+ bulletinboard, ' — f ‘ . | N’ o . : I
‘Floor. . ' ” ' }
. ML v e
’ 50 wall . wi M - ;1 : . R ~ \," ,:.l‘ " :\‘
6 Wallchartorpﬁr / . — . 1 1 [ O I o | L /)
PR ' .9l e ¥ . N ". ~4
Slde of fle cabine} . i - - i /
Lo o . N
| ' » f ' . s f ¥ 4 'y ]
A .
' / ) v . ¢ ‘J" Y ‘. T N " T '

e CNTER oA VACATONAL EDUCATION.© | L R ,,Exercise2ﬂ

q




el )

t height, and width in centimetres.
4 / THATISONE CUBC CENTIMETRE'

2, Fmd rhe volume of 2 phstlc hbre box *

a. Placea ROWof cubes against the bottof3

of the box. How many cubes fit ih theydow?_.

. b, Place another ROW of cubses against

! y}

VELOP A FEELING FOR THE CUBIC CENTIMETRE

1. Pick upacolorechlastic cube. Measure itsiength,

"\

one sxde

adjoining side

of the box, How many rows fif, inside the box '

to make one layer of cubes? ' .
How.many cubes in eachgew"

box" :

T

 How many cubes in the layer in the bottom of the

‘. Stand a &PW of cubes up agamst the s1de of the box

How many LAYERS would fitin thebox? _____
How many cubes in each layer9 ————
/  How many cubes fit ir the box altogethgr?

THE VOLUME OF THE BOX IS
I‘%IMETRES AR

4
-

- d. Measlire the length, w1dth and henght of the box m/

“centimetres Length cm; width

cm

height _____cm. Multiply these numbers fo find

the volune in cubic centlmq,tres

cmx X m=. "

?m.

i

Are the anstvers the @\e inc.and d.?

THE CENTER rou{mocmom EDUCATION

3

o
1

ny

. B

1

1

?

2..
<

‘Index card file L
X .,[),. |

DEVELOP YOUR ABILITY TO ESTIMATE INCUBIC
CENTIMETRES

You are noy reddy to develop your ablhty to estlmaye
mCublc centxmetres SN
, ,\r-"\
Re mher the size of a cubic centlmetre For each of
the fallowjng items, use the procedures for estimating in
. Metres, “ ",
; . How Close
,Est ate Measurement ' Wete You?
o (em’) (em’) 7

"
1

box. [

Freezer container, -

/-

/

'\.\'\ . Papenglipbox. : U -

n THELITRE() f.; ‘§

¢

.AA

oo 3, -

4,

‘Box of staples.

§

.| v "‘ Lt

DEVELOP A FEELING FOR A LITRE
X

L Takeaone litre beaker and fill it W}th water.
2. Pour the water into paper cups, flllmg each as full asyou

5 \

by
v

“usually do. How many cupsdo you fll? - *
THAT IS HOWMUCH IS IN ONE LITRE!

3 _Flllth%htre container with rice.

 THAT IS HOW MUCH IT TAKES TO FILL A ONE

" LITRE CONTAINER! S
] v
S Exercised
' (continued on next page)
\
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R SR ‘
‘ lj\A ~ ‘ N ' ’ & © e )
{ B DEVELOP YOUR ABILITY T0 ESTIMAT LITRES B. DEVELOP YOUR ABIL]’I‘_YTOESTIMATE IN LﬂLLILlTRES ‘
ﬂ You are oW ready toldevelop your ablhty to estlmat in X - Yo are now ready to estimate in millilitres. Follow the
litres. ToArite two and one-half litres, you write Jaj I, or procedures used for gstimating metres, ; i
- 25htreCl‘o write one-half litre you write 0.51, or 0.5 J S " How Close
" litre. To'write t and three-fourths litres, you wite . | Cetimate * Measurement Were You?
AL l, or 2.75 lit ¢ y ‘ ' (ml) w) i
o , . \_/ A\ ' . w ’ 4 ,
y T St oo : 1. Smalljuicecan. - N
For each of the following items, use the procedures for ' o Juice can. V.
estimating in metrgsfw ‘ “Lw Ooe & Pagercup Jr‘tea' - l c T oy
... Estimate Mureme{t Were You? - P — p—— =
; . . @y scharnkan J ,
1. Medium-size | o U Bl : ' .
freezer container. ¢ ¢ e — e PR e b
. Lagefreezer ' E , o
contaer, W, Tﬁcumcmmmm) o N

. L W o
© 3 Small freezerf
- container. ]

& Bottle‘kjgg; - v .

M. THEMLLLIRE(m) -
Theteare 000 milltes i ongiee, 1 00 ml lhtre Half ﬁ:\

'ahtrelsSOOm litres, or05lire 50‘ml

]

A

A DEVELOP A FEELING FOR A MILLILITRE |

.Fﬁ

| Exammeacentxmetre cube. Anythmg whlch/tjﬂi‘

L]

5 A, DEVEifOfAFEELING FORACUBIC ’LIETRE

Coy
1. Place aone metre square\on the floor next to the wall ‘
2. Measure  metre UP the wal VN

o/ Plcturea i}:that dld it into that spdEe,
. mms E VOLUME OF ONE CUBIC METRE!

»

B. DEVELOP YOUR ABILITY T0 ESTIMATE II\“CUBIC METRES

" For each of the following items, follow the &stué:tmg pro@

\1.
" lom holds 1 mi. “ures used before,
. ' How Close
ol «Flllalmllhlﬁe measunng 5poon with rlcbv Empw thé | a"* Estlmate Mea:urement Were You? -
- spoon into your hand, Carefully pour the rice into a . (m’) (') y
vy ! smallpnleonasheetofpaper - -\“,@‘ ‘ L . L _
| \ " THATIS HdWMUCH QNE MILLILITRE I§! _ 1 .Ofﬁé'e.desk. . o
B T L ' ! . A
' 3. b Fill the & ml §poon with rice. ioumhe rice into another 0. File cdbinet, a ” )
ile on tpe Shéet of paper. \ 3 Smallroom. - '
E‘HAT I8 SMILLILITRES, QR})NE TE ASPOON' | .
oA // Fill the 15 ml spoon with.rice. Pour thememtoathlrd ‘
plle onthepapdr. e . ' . ,

THAT 1315 MLLILITRES, OR ONE TABLESPOON' S

~ THE CENTER FOR VOCATIONAL EDUCATION.  * ~ \.e
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MA§ (WEIGHT) MEASU%EMENTé\ i

Kllogram Gram SR o B S

'y might be 120 ppunds; that same person’s weight onthe’ moon:would be
.20 pounds. This dxfference is because the/pill of gravity:on the moon . 1
. is less than the pull of gravity ap earth.. Apersonsmassonthefearth 4, " Package of paper.
. ahd on the moon would be th&me The metric system does not | “
© measure welght 4t measures mass. We wﬂkuse the term mass here,

. \ 4 s .
& v 'a-.,.‘-.,. T e ‘ '1 ‘, . . | \/ -

The tass of an object | 1sameasure of the amount of matter in the, } R g‘ ‘ Mass - =
objet. This amount i always the same unless you add or subract some \ v (k) ) -
matter from the object. Weight is the torm that mosbpeople use when ‘ '
they mean riass.. The weight 6F g object is affected by gravity; the - . "1 lkllograin)(ox . j. B
mags of an object is not, For example,, thewenght of a’persqn méh "9 Textbook. p I‘D )

(8 Bagofsugar. .
0

5. Yourownmas. . .

| =~ ' J“
.

" The symbol for gram isg

"~ The symbol for kilogramis kg, . °

‘There e +000 grainsin onekilogrgin @r1000g 1k, o Fo; the fo owmgl sESTIMATE themassof fhe ob]ectm - ‘A;
* : " kilograms, then us scale o balancetofind the exact: mass .

Halfaknlogramcan“be Wtén“500 810105»1(8 D | o " of the object. Wfe the éxact masﬂf the MEASUREMENT o
- Aquarter of akxlogram can be wngna5250 g,01¢025 L . scoltmn, Détermmehow closey stlmatels.,;

Two and three- fourths kllograms1 6tten 275 kg - “A L » How Close -
L THE KILOGRAM(kg) . L . ‘ - A
: 9 ’ 1. Bagofrice. | R SN
DEVELOP A FEELING FORTHEMASSOFA‘KII;OGRAM 9 Bagofnals : '
L . . ) L \ s : ) ’ 6 .
. Using a balance or scale, find the mass of the items on the?&)e.' B it:irgfepmseor (
Before you find the mass, notice how heavy the object “feels” ‘; o ecas.e. '
and compare it to the reading on the scale or balance. .4 Another'person,
o © U5 Afewbooks,
M?mu < '
. /
. .
- - o ~ Exercise 4
~ R S . (continued on next page)

g
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THE GRA*I (8)

"

L Ta{(e a coloreci plastlc cube Hold itiny

y

'

A, DEVELOP A FEELING ¥ OR A GRAM

‘cor

ouﬁmand?" | .

ir
'

" Shake thecubg iny ypur palm 25 if shaking dice. JFeel the ,

: pressureohyayzhhndwhen the eube is in motlon then o
. whén it is not mmotlon

\ THAT 8 HOW HEAVY AGRAM IS' .

‘ ..  Takeasecond cube and attachit tq the first. Shake
. tubes in first orie hand and then the othef hand; rest
the cubes near the tips of your fingets, movingrour ‘

haﬂd\tlp and down,
THAT IS THE MASS OF TWO GRAMS'

3 Take five cubes in one hand and shake them arou d

.w.ﬂ

!

‘
»

HTHAT IS THE MASS OF FIVE GRAMS' '

™~

. L

)

t

i

B. DEVELOP YO/UR_AB‘ILITYT.‘O&E‘STIMATE Iy CRAMS

You are now ready toi improve your ablllty to estimate in

grams. Remember t\ow heavy the 1 gram cube is, how heavy

the two gram cubes aregand how heavy the five gram cubes

" . Exercise 4

~ are, For easd of the following item¥ follow- the pmcedures —

(,% s ;;’-‘ usedforestxmatmgmkllograms J: SRR
. . fox R, e HowClose !
: g Edtunate Ivbasurement Were You?
the . - .
¢ 1L Twe thumbtacks | -
}2 Perfcxl . '} - : \‘L’
: ;3 "Two-page letter ',,' w‘""’-’,j. \ o ;
o andenfelope, e
V4 Nkl LIS,
5. Apple. C e 2 -
n a ‘, . o '
‘. 6. Packageof | S
SR margarine. \ _ _ ‘
» v : i ‘ .
: o ch
I l ' l a
| |
’ e 1
N S
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Degree Celsrus

| y.‘

).

1.+ DEGREE CELSTUS( 0 . e

| Degree Celsius ( C) is the metrrc Measure for temperature i o

1\
A DEVELOP A FE(ELING FOR DEGREE CELSIUS

Takea Celsrus thermometer. Look at the marks qtr it.

 find the temperature.

> %ﬁlﬁl FOR VOCATIONAI. EDUCATION

. Find the temperature. °C.

. CELSIUS (37°C), o

e
]

Frnd 0 degrees ‘, .
WATER FREEZES Aj; ZERO DEGREES CELSIUS (0 C] K
WATER BOILS AT 100 DEGREES CELSIUS (}00 C)

Find the temperature of the room. C Is the

room tool, warm, or about right? .

Put some hot water from the faucet into a container.

\L)rp your finger
quickly in and out of the water. Is the water veryhot,
hot, or just warm"

Put some cold water i container with a thermoeter. ,
Find the temperature. °C. Dip your fingerinto -
the water. Isit epol, cold, or very cold" 05

“ Bend your arm with the inside of your elbow around the

bottom of the thermomieter, After about three mrputes
°C. Your skin tempera-

ture is not as high as your body temperature,
NORMAL BODY TEMPERATURE IS 37 DEGREES

* AFEYER IS 36°C. . L

. |
i
!

\

\

AVERYHIGH FEVERIS40°C. ¢ !

)
]

i

TEMPERATURE MEASUREMENT ACTIVITIES -

B

L

DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS - ‘
\—\

" For each item, ESTIMATE and write down how many degrees

Celsius you think it is. Then measure and write the MEASURE-
MENT. See how close your estimates and'actual measure- ' -
ments are. . ‘
~ How Close -
Estrmate Measurement Were You?

() (c) - '

Mix some hot and "

~cold waterin a ' b K

container. Drp your

, finger into the - | ‘

water.

Pour out, °qrne of .
the wgt'e; Add some IR
hot water. Dip your

finger quickly into

the water, N

Outdoor tempera- |
ture, Coe :

Sunny window sill
Mix of ice and water.

Temperature at -
floor.

Temperature st ¥
ceiling. o N

Exercise 5

zv

~ ‘
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UNIT

B
© OBJECTIVES

The student wﬂl fecognize and use the metric

terms, Wity, and symbols wsed in this occupa
tion.

L

o Givena metric unit, state its use in this
oCc‘lDation

’ leen a mkxsurement task in this oecupa-

tion, selgct the appropriate metric unit
and meagyrement t0ol.

| ~SUGGES‘{gp TEACHING SEQUENCE
taPes, scales, thermometers, etc.) and

oblects related to this occupation.

2 DISCUSS with students how to read the
4 tools

3. Present anq have students discuss
[nformation Sheet 2 and Table 2. J

4 Have students leam 0ccupatlonally

relateq metric mesSurements by complet-
in§ Exercises and 1.

“Testing Vetric Ablities.”

i

1. Assemble metric measurement tools (rules,

5 et Derformance by using Section Aof

- s
* w . . ’
) . — .
. / . D ]
' ve P 4
. . . ,
. - . . s
. Lo ‘ "y ‘
) ' o .

METRICSIN THIS OCCUPATION

Cha*geovér to the mefricsystem s under way. Large corporations are already using
metric measuremént,to, compete in the world market. The metric system as béen used in
various parts of mdl}stnal and scientific communities for yedrs Legislation, passed in
1975, authorizes an ordetly transition to use of the metric system. As businesses and
industries make this metric changeover, employees will need to use metnc measurement

in job-related tasks. '

Table 2 lists those metric térms which a}h most commonly used i in this occupation. -
Thess terms are replacing the nreastirement units used currently. What kinds of job-
related tasks use measurement? Think of the many different kinds of measurerMNyOu
. now make.and use Table 2 to discuss the metric terms Wthh replace them See if you

" Caan add to the list of uses beside each metric term. :

v .
‘ J
'
.
T

Information Sheet 2

pv‘ ; . ! 29
\ ! .
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METRIC UNTTS FOR ASSISTANT THEATRE MANAGERS
iy |ow [ oww ] we ("

. Linée - oo milimetre - .- 1 Paper; tickets; layout; wvuﬁling,poltm display ads;
: // g, | m i
A ‘ | metre- i : AN Audience—sisle width; accommodating wheel chair; door , '
L A o wndth and beight. !

: ‘ % , (L . ~. —

o3 : N ' o o .

: | klomete: ] km ;- Audlenee potenﬁal—dnhnoeﬁomthmre -

, | L ¢ Poltm—mdindml mailing balk ] yer; %.uu B

. '.‘,'J o % f"j " Mlogram I W | . ‘] ' \' : .
"

Y

v l’apu;éﬁvdopu;pomn'dch{(nocl." R

0 mz."'f , " Storsge .pm,audltonum capacity; box office and

i

Area C | squae ce'qtixp%tm

‘ square metre b
| )‘ | SRR | publicity space; foyer A
‘;, ‘ square Kilometre e m? - Popuhﬁondmity ‘

A . o ) l
Volume/Cepacity cubic centimetre an’ * " Orderin and mallngtiekets,programu, posten,

milllite . | m " Liquid cleaning supplies; drink cupe; syrupe

. | liee 1

In

"Temperature degme’Celsius P % Theatre temperature; outside temperature. T

Dilutions or Concentrates ' ;
Drymixes, | gumperle g " Prepurig drinks, pesicde, and cleaning solutions.

Liuds - milllites perlie | mlfl, o o
Application Rates milllitres persqueremetre | mljm? ‘ Estimaing mlerils seoded and appyng g el
v o tndputmdu
mnupeuqummeue N ‘(Imz '
&mmmmonmwcmm o L ~ Table2
N { . f ‘¢ . 4-':-017“1\4.,4‘”( L TR B LR S
-!’ - ’ i
!, '
H ' ¢ "
i f“ ' r 31
4 ! E




RYNGOUTMETRCINTS

"o

To give you:practice wi hmetnc'ymts flrst estimate the measure- o | o | [Estimate Actual
fnents of the items below. Write down: your best guess next tothe item, | = ' -
| " Then actually measure the item and write down your answers usingthe ||~ 16. Measuring cup (metric) N
correct metric symbols. The niore you practice, the easler it will be. —
‘ BN 17. Milk container \
v | Estimate Actual ‘ '
‘ | , B 18. Coke cup \ B
Length T o . e R 7N\ Y ‘
(W 1 Palmwidth ° ¢ 19. Box office safe . ¢
' : oo ' W),
~ ' 2 Hudgpm 20. Popcomn contajner o,
C o ' -
-3. . Your height 21 Lobby area.
4. Counterheight : S Cebdmwer N RN
Iy J ' ' .‘
# 5 Widthofaides ' '
— \ : Mass \ . o :
6. Chair height-and width ) . .o |+ . 23 Textbook -
7, Length'and width of ticket 1] % Nickel | '
. _ _ — ‘
¢ 8. Distance of last row to stage Lo % Yousdfr oo
9 Widthofpogam | L ey, T\
Aréh 97, Aquantityof fickets \
10. Desk to : | "
P . — 28. Alitre of water (net) . : :
11. Classroom floor \ : ' | o e Dr
12. Sheet of paﬁé‘r | Temperature . o /
' ] ' 29. Auditorium . o
13. AlldltOl'illm I . + . . !" \~ , (
: : 30. Outside '
14. Box office counter- o v
' : L __'| = 3L Hot tap water 7
- u.vo]ume/c acit U e ..‘.u.....-...‘.;-«(th«¢<.u¢f ------- R I R T T UL R L R R AL
1. S;Ell bot{le j / e 32, leed soft drink . : -
pmvocnbmmnou _ L . | Exe’rcisb’ﬁ o
‘ ‘ . - o o » . 33



i lmpf)rtant to know\vhaff';

vt

18. Area qfaparking lot

'. ‘what measurement to use ir th‘ ooyt sntuhteons e
S |19, Mass o ket ek
1 Helght OT balcony H 018 Hoxgi e
20 Dirgensions of 8 publicit
2. Masé ofletterfor fn'stclass maxl s oto . pUBICEy
} ) ‘ ) ’:‘L “ 2
3 Areaofbulkmau ‘tﬁmf‘% B N 21 Voﬁlmofsxlkscreen ink
- #T T B 5
" Widt ofexi,t doors\ N ) }2 Length ofatlcket
. Dimension'gef board on silk screen | g."' ,
B B : '
= — C s
‘6. Arearof an ndex card o .
: ; ""“")_‘1‘. "‘-ﬁ}
.. Mass of publicity package " L ’ é NV P
8. Depth and width of ticket rack slots { B
9. Area of an acting space in a ({\
theate - =~ |
10 Lines percentim%fe o  program
7
11 Distance from parkmg lot to A
 theatre o 14
\12 " Area o poster #
13. deth of ticket stub / / . S
4. Fronﬂfb back space between g
audltionum chairs . "
,15 Dlamerter of sﬁk screen roller PR ;
16. Capac'i_‘.ty‘ef turpentine an- S : "-'f "f” ‘
11. Helghtof display lights <, ;

' THECENTER FOR VOCATIONAL en«qznou
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METRIC- METRIC EQUIVALENTS

I qNIT ' | E I; | ]
), Centlmetres and Millimetres - « . \
9
" OBIECTIVE
\ P ‘ '
The student will recognize and use met
~ ric equivalents, J_
.9 Givena metri un;t, state an equivalent " Look at the picture of the nail next to the ruler The nail 57mmlong This is 5.cm + 7 mm. -
in a arger or sma].er metric unit. | There are 10 mmin each cm so 1 mm = 0.1 cm (one-tenth of a centimetre). ‘This meansthat
v Tmm= 07cmso57mmw=5cm+7mm
= 9em+0.7cm |
= 5.7 em. Therefore 57 mm is the same as 5.7 cm,
' SUGGESTED TEACHING SEQUENCE ~ Now measure the paper clip. It s 34 mm This is the same.as 3 cm + . Since each
. - _millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = _.cm. So, the paper clip is.
1. Make available the Information Sheets 4 34mm= Sem+ 4 mm ,
. (3-8)and the assoclated Exercise . =3m+0dem o
(8. 14), one’at a time. = 34cm This mean' that 34 mm i the same as 3.4 cm,
2. Assoon asyou have preser;ted the B ‘ C ‘
- Informatiop, have the students complete “ * ‘ ' Inmmn Sh°°t3
~each Exercise, * | ‘ o | 1 <
3. Check their angwers on the page titled -, Now youtry some. | .o | . AN
¢ ANSWERS TO EXERCISES AND , ‘, ' ‘ ' '
TEST . ;%,, o a) 26mm= m e) 132mm = cm
o e b) 583mm= ___em f) 802mm = o
4/ Test‘performance by using Section B of ‘ _ Vo
“Testing Metric Abilities.” ¢) Hmm em . g) 100mm' 2 m
d)680mm= i em h) +2 307 mm ® e €I o
o  Exercise 8




L

S \
( Metres, Centimetres, and Mllhﬁletres o
™Mhete are 100 centimetres n one metze. Thus, ‘“‘ /
’ Jms 21100cme Wem, |
7 " 3me 3x100cm® 800 e,
' §me 8x100cm* 800cm,
36'm = 36 x 100 em * 3 600 cm,

e

2

y

' ?109“,09"‘"‘
Vo0

’ F 7 -“-m i
'¢ .&%100 3
= %Bxl0mm

./

There ate 1 000 millimetres in one metre, so

, 2m-\2'11000mn' 2000 m,
e 3x1000 mm= 3000 mm,

'6\11 6x1000mm= 6000 mm,
m\= 24 x 1 000 mm * 24 000 mm,

.| From your Worﬁ\wnh d?mals you should know that ,
one-Half of a' metr an be wntten 0.5m (ﬁ\(e-tenths of a metre),

one-fourth of a centimetre can be written 0.25 cm '
(twenty-five hundredths ofa centnmetre)

| This means that if ygu want to change three- fourths ofe metreto. 7
millimetres, you would multiply by 1 000. So"

075m= onuooo)mm

¥

.4

~

A

. Fillin the following chart, ¢

1]

Informatiqﬁ Sheet 4

x , - .
{metre | cotimetdd | millimetre
m ‘m | mm ’
I . ;0
i [*™w0 | .1
b 2 200
3 ‘ i
9 Y :‘:
i 5000 |
™ ' i
, 03 T
. 06 600 |
3§ I I b
' WY
T+ 639 .

-

 Exercise 9

: EKC THE CENTER FOR VOCATIONAL soucnnou :

{

v
t
I

ra

‘ ‘ : 3
, et 750 mm. This means that 0.75m = 750 mm, -, J _

. (ililitees to Litres. )

| There are 1 000 milllitees in ane ltre Thm means that

2000 millilitres is the same as 2 htrq
oy 3000 ml s the same ws 3 litres, -
4000 ml i the same s 4 ltres, -
12000l isthesnew 1 utm |

Since there el 000 mxlhhtres in each htre one way to change milli
lites to, litres is to divide by 1 000 For exdmple, " Y

. 1000m|-7mmu 1n | '
I .
2000 m] = mol -/z \

mi = Tggg ltres htres, . )

And, 214 final mmﬁ \

28000 ‘
Bl T T e Bl \ ff’t\
What if something holds 500 ml" How many htres i th1s" Thls i
woxnked the same way,‘ gy / iy

e 4

C) 500.m) —Gﬁ-htre 05I|tre{ﬁve tenths of a htre\ §0 500 ml
i the same as one- hatf0. 5)of alltre ey y

Change 57 millilitres to htres

57mi= Tuytre . 0 ds1. Ime (fmy ‘seven thoulandths ofs ‘
il

cw . ,
‘. ! v

'& l' s;q:’w . ' L o J

| _ Informatlon Sheet5
Now you try some. Complete the following chart

millilitres litres
(ml) 1]
3000 ‘| 8 | o+ ¢
5000
§
000
, 7
| 30 03
=0
[+ 09
- %01
0 |
T ,
Exercise 10
4 v ¥
| 39
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{ R ' v . .
Litres to-Millilitres Kilograms to Grams .
What do you do if you need to change litres to Mllilitres?‘Rehember, To change kilograms to grams, you multiply by 1 000,
there are 1 000 milltlitres in one litre, or 1 litre = 1 000 ml, ; o
: S , § “hg=4 x1000g= 1000g, ‘
So, , ' | 23 /kg=23 x1000g=23000g,
- . : ' 075kg= 0.75x1000g= T750¢g.
9 ltres=2 x1000m= 2000ml. ‘ \ . | _
7 litres= 7%y x1000ml= 7000ml, : o Information Sheet 8
13 litres=13 x 1000 ml=13 000 m, , Complete the following chart. .
0.65 litre = 0.65x1000ml=_ 650 ml. ‘ n
— ' 2 / ‘o Klograms | _grams
‘ Information Sheg 6 . 'S
Now you try some. Complete the following chart. A |
oyl p g ,—7& : v 7000
litres milllitres :‘?' ' Al 75000
| ml . ‘ : - 2
§ 1 Exercise 13
/5 Y
46 *
. 3200 ‘ |
.8:33 \ | Some of the {fings you use in this occupation may be measured in
480 Exercise 11 different mefric units. Practice changing each of the following to -
r 5 — ' \ mtric equiv,alents by completing these statements.
Grams to Kilograms ) (@) 500cm of ropeis /_m ‘
There are 1 000 grams in one kilogram, This meah‘; that » b) 250 ml of solutionis __. .
" “ | v =% 1 ¢ ) 5om diameter balcony rail s _ mm
2 000 grams is e same a5 2 kilograms, | d)2500¢of paperis __* A kg
| 5OODgis the same as5kg, : e)12 m.wide aisle is mo
3 . A : £) 025 litre of silk screen ink is ml
700 g is the same as '.7 kg, and so on, .o g ) 2.0 kg of popcom is g )
) g h) 0.5 litre of oncentrate is : m
To change from grams to kilograms, you se the same procedure for * 1) 2 mwide carpet runner is . mm
changing from millilitres to litres. ‘ . ’ ) \ ') 100 g candy ber o ke
CN— oo sy, ) Gl0motbuters. - N
- . i e - +0.5t of rock salt is " kg
Tr’ythe following ones. ' | ) 10mlong il s ~ o
o pus | Mg : n) 25 ¢m wide ticketis —— mm
: g ~ < 0) 2400 min wall panel length is _ cm
' | |4 | C A _
| 9000 . o i
: ’ 23 000 o o . ’
. § ,
| 715 . Exer@ 12 4 ,

T I THE CENTER FOR VOCATIONAL EDUCATION " : * . Exercise Y4
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| seEcTe ANDUSNG . )
METRIC INSTRUMENTS , TOOLS AND DEVICES

Selectmg an improper tool or mlsteadmg a scale can result inan 1mproper order form
and damaged or wasted materials. For example, a $50 newspaper ad measures 1 x 10 cm
- (about 4 inches) not 1 x 10 inches (aboutg 25 cm)! Here are some suggestions:

-

| '.ngJECTIVE

 The student mll Jecognize and use
instruments, tools, and devices for mee- .
surement tasks in this occupation,

’, Given metric and Customary tools,
 Struments, or deviees, differentiate 1. Find out in advance whether Customary or metric units, tools, instruments, or pro

ducts are needed for a given task.

between metric and Customary.

o Given g mesurement tsk, select | 2 Examine the tool or instrument before usingit. o R
81d yge g appropriate tool, in- . - ‘ |
stTment or device, ‘ 3. The metric system is a decimal system. Look for units marked off in whole numbers,

o Givey et negsygement sk tens o tenths, hundreds or hundredths.

judge the metric Quantity within 20% g 'Look for metric symbols on the tools orgagessuchasm, mm, kg, g, ml, 1.

and measure within 9% accuracy. '
| 5 Look for decimal fractions (0. 25) ot dec1mal mlxed frachons (2.50) rather
SUGGESTED TEACHING SEQUENCE ", then common fractions (3/8). "

. ! ° “ | 6. Some-products may haveaspeclal metric symbol such asablockMto show they are

17 ASSemble metric and Customary mes- metric .

sunng tools nd devices (rules, scales, " » . Lo .

OC themometer) and diphay . Don't fo deY]cesw ich are not fitting properly.
sePatate goups Bt learning statmn; - '8 Practice selecting and using tools,instruments, and devices

9. Hawg students examine metné fools and
i0Struments for distinguishing character: | . ‘_
istics anq compare them with Customary: | | . ',

| tools ‘and instruments, ’]III'Illl

ey b . N D LR L L B T
'

3. Have gtydents verbally describe charac-
: tensncs

4, Pf‘*Sent or make avaxlable Informatlon
Shegt 9

© MiX metric and Customary tools or equlp-' . b _
" ment gt jearning station. Give students L g
EXermsés 15 and 16,

o

:T €8t performance by using Sectlon Cof

) rI\‘*StmgMetmc Abilities.” k | o | - J
_ m\aﬂmen FQé'vVOCéTloﬂnL Eoucmvl.o.ul : - | " Information Sheet 9

v




WHICH TOOLS FOR THE JOB?

 select, and use métric-scaled tools and instruments for the tasks grven !

. L3

LA

MEASURING UP
[N THEATRE MANAGEMENT

Practice and prepare to demonstrate your ability to identify

below. You should be able to use the measurement tools to the appro-
priate precision of the tool, instrument, or task.

- Select and demonstrate or descnbe use of tools, instrum nts or
devices to:

1. Dstemine the storage area of your publicity cabinet so you
can order poster board for the season. -

2. Estimate the cost of ink necessary to un 150 posters

.3 Determme the drmension of your tickets so you can have 8

o trcket rack constructed.

4, Messure the height of your box office counter 0 'you cin
‘order stools for the box office workers.

5. Estimate the cost of buying an ad to run three days.
6. Check the temperature of the auditor;iirm.
7. Estimate the cost of bulk mail for the season,

8. Determine the size of individual flyers to be mailed ina-
‘standard envelope. .

9. Estimate the cost of enough rope to restnct a section of
, the theatre. .

3

10. Calculate the cost of constructing a silk screen set,

11, Caleulate the paper s stock necessary to pnnt 15 000 trckets

of a specified dimension.

12. Estrmate the height of the trcket taker's stand '
i

BN Determme thedisplay area necessary to display posters and

photos. - -

R aposter

- 13, Mass of a package to be shipped -

For thie tasks below, estimate the metri¢ measurement to within
20%‘:f actual measurement, and verify the estimation by measurmg
to within 2% of actual measuremsent.

Verify

‘. Estimate

. .

Areaof s seating space

3

Temperature of auditorium

3. Dimensions of a promotion
poster in centimetres

4. Volume of astorage cabinet

5. Distance from front row fo stage'.

" 6. Space required by orchestrain’
the theatre- :

. Size of a ticket stub

8. Masof a prtable bilbowd

9, Number {;i lines of content on

,.. h
sy
h '

10, Cost- of drsplay ad

g sfgts |

11. Costof sendmg 500sp1eces of S
firs class mai | 1.

12, Maximum capacity of an audience ,

. foryourtheatee

—
4 - .
~ 3

via parcel service

| | Exercise
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- UNIT
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. OBJECTVE -

The student wil recognize dnd use metri

"and Customary units intetchangeably in order-
- ing, selling, and using products and supplies in

this' occupation.

L3

& Given & Customary (or'metric) measure-

‘ment, find the metric (or Customary)
equivalent on a conversion table.

[

- A
® . Given a Customary unit, state the re-

placemerit unit.

SUGGESTED TEACHING SEQUENCE

1 Assemble pac‘kages'and.containers of -
© materials. g

2. Present or make available Information
Sheet 10 and Table 3. -~ .~ v

! e ‘ -

3. Have studentsffind approximate metric.
Customary equivalents by using
Exercise 17. -» -

4, Test performance by using:Sectﬁc;n Dof

“Testing Metric Abilities.”

i/

.

K

' 1inch ~'2.54 cm | 1tsp =5 ml
1m~ 3.28 feet 1 foot ~ 0.305 m 1ml~0.07thsp  1tbsp > 15ml
Im~109yards - Iyard~09lm C11~338floz  1flozx296ml

1km>062mile- Imile~161km . Tl~42cups  1cup>237ml
| lem*~016sgin = Isqin~6.5cm’ 1121 pts 1pt=0471
4+ Im s 108sqft  1sqft~0.09m’ 11x106g 1t 095l
'oImPa12sqyd  Isqyd > 08m? 11026¢l  1galx3791
Lhectare ™ 25acres  -lacre®0dhectare - 1gam~00350z Loz 283g
lem s006cuin = leuinv16dem’  lkgx221b 1b 045 kg

7
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METRIC-CUSTOMARY EQUIVALENTS o
. .‘ l ‘v '

During the transition petiod there will be a néed for finding quivalents between systems.

Conversion tables list calculated equivalents betwéen the two systeks. When a close equivalent

"ls needed; a conversion table can be used to find‘it. Follow these steps:

/

. . /
. . v . ,/
1. Determine which conversion table 1s)needed.
' ' |

f
2. Look up the known number in the ﬁpprop,riate column; if not listed, find numbers you
*can add together to make the tgté} of the known number.

3. " Read the equivalent(s) from the next column,

Taje 3 on.the next page gives an exdmple of a metric-Customary conversion table which
you cafifise for‘practice in finding approximate equivalents. Table 3 ean be used with Exercise

17, Part 2 ang Pagt 3

¥

Below is a table of rﬁétric-Cuétomary equivalents which tells you wha the metric replace-
ments for Customary units are* This table can be used with Exercise 17, Part 1 and Part 3. The

symbol ~ means “nearly equal to.” .,

© 1em~0.39inch Iml~02tsp

1 metric ton ~22051b * 1ton x907.2kg

1 cuft~0.03 m’ |
1KPa~0.145psi  1psi 6,895 kPa
.' - |

Im* > 353 cuft
Cleuyd ¥08m?

Im*x13cuyd

-

N

*Adapted from Let's Measure Metric. 4 Teacher's [ntroduction to Metric Measurement, Division of Educational [

. @igﬂ and Renewal, Ohio_;Depaﬂ‘ment of Education, 65 S. Front Street, Columbus, OH 43215, 1975,

' . '\.‘v - )
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ANY WAY YOU WANT IT

1 You are working in a theatre as an assrstant manager Wrth the
change to metric measurement some of the things‘you order,
sell o use are marked only in metric units. You will need to be
familiar with appropriate Customary eqmvalents in order to
communicate with customers and suppliers who use Customary

units. To develop your skill use the Table on Information Sheet . -
No: 10 and give the approximate méfric\uantity {both number

and unit) for each of the following Customary quantmes

| Metnc Quantity

Customary Quantity
&) 21bs, of bulk mail
b) 4qts. ofsilkscreenink | *
¢ ) 4in. wide ad
d') 10 acre shopping center
) 100 Ibs. of poster board
f') 18in. wide poster

§ ) twogallon can | [
h') 1pt. of film cleaner s
i) 61l oz.spray concentrate | J |
'] )3mrledrstance 5 )
k) 1/gn. diametercord. - | S

\! )5.acreparhng_lot‘
n) {hovidense |
") Binxlmpholo | ¢
o) 1/4in. widetape

/

2. Usethe conversron tables from Table 3to convw\ﬂwln/llowmg

1" L Deliflér“to‘ o ‘\ ‘

| 3. Complee the Requisition Form uing the items lsed. Conver

- the Customary quantities to metric before filling out; the’ form.
i+ Complete all the information (Date, For, No etc )
1 - Order the following supplies: .

a ) 6 cases of 6 fl. oz. cups _
b ) 4bags of 26 Ibs. of popecom -

¢’ ) Twelve 24in. x 18 in. poster boards
d ) 208q. yds. of upholstery materials’

e ) One hundred 20 gal. waste can liners.

REQUISITION

Date

For ' Ly,

No.____ DieWanted ___

QY| UNm

a) l5mm= cooinff) 30in. = m ) Requested by
|  'b ). 8lcm = in. g ) Ui, = om 1 '»l;’Approved by !
o) Wem = in.| h) 58in:" = mm S '
Q) 2mm= . m|i) L1i8m, - m ' | L
e) 65mm=  in|j) 43/4in. = om ,;f/ 7
‘1 — \‘ , - )’ L ‘ ‘
THE CENTER FOR VOCATIONAL E e _ © . Exercise T
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P 6. The correct way to write twelve. 11, Estimate the length of the line o (Z ‘
SECHOIg v thoussnd millmetres is: ~ segment below: ‘ ~ Use this conversidntble o~
1. One hlommuabout the mass ‘ b 1 answer questions 15 and 16. '
ofa: | o [A] 12,000 man, : - o ' pm . in. | mm in
kj | (B] 12000mm 131 Weams : = ]
(Al ~ckel | - . By peotimetes 100 894 0039
[B] agpleued [C] 12000mm ‘ - | 200 1.87 20 0719
A Co . [C] 40 millimetres * 300 1181 | 30 118
D] Vollswagen ecte” - . g 500 1968 | 50 197
) SECTIONB . | o 600 - 2862 | 60 28]
2.A fre is shout th ; : 700  27.66 0 276
pmavrit ot oo Wile o pmatethelnghofthelne 80 3150 | 80 315
| PrBA TR ~ segment below: 900 343 | 9 354
[A] thissh t of paper . [A] 5000 millmetres b ] .
B] acardtablet . ill efr Y ; :
B °bedA. ;°p (B 500 millmetzes ‘ [A] 1°""u'm ¥ .. 15 Theequivtlentof 150 mmi:
C 5 : illi ' tmetr ‘
[C] abedsp ' [C] 5 millimetres ot 4cen:lls e 1A] 1600
D 8 ostage stam ' HIN , ascals - . ‘
[D] & postag famp D] 0.5§nﬂhine/tre ’, '[C] 4p 3 . (B] 591 .
3. Advertmnslayoutwe * 8, A0.75 kilogram package is-the G e lgfm . €] 394in. [
N meﬂlured n: "‘ same as; . ' ‘ [D] 15 .
Sy, : . * n.
WL nillives RN - ~ SECTIOND " ‘
AP T L - ' 13, The metric unit for liquid measure .16, The equivalent of 610 mm is:
[B]. centimetres - (B] 7500 grams ‘ ‘which replaces the fluid ounce is: ) 01_1\ , )
N . : ' : 0lin,
[C) kilopascals . -.. ,l[C] 75 grams ‘ [A] millitre Bl 1
) mﬂllmms '. (D] 0075 gram ' . [B] 61in
4 Th fas 'éd i | - Bl \hm . : ~[C] 6Lin.
e area of a stage is measured n: : v |
ge is m SECTION C ‘ [C]; hectare ™ C Dl B
[A] square ml}hmetres D 9: For measuring grams you would pse a: [D} gam '
(B) mm cen'hme,tm = (4] t‘fpe S . 14. The metric upit fot iquid messute
[C] square metres ; ~[B] rule . . whlch replaces the galloms
[D] square kilometres [C] container B [A] milllitee
. C D) e . [B] gam - ¢ '
5. The correct way to write twenty i ol litre ‘
grams is: ' 10, For measuring mllhmetres you woud . [C1 0 e r ~
\ Y - ' ilolitre,’ *
(A] D \ ,um | | [D] kilolitre,
(B] 0Gm. k (Al e |
€] 20 ° B o | Cy
0] g (C] cqntainer ' , /,rqx e
[D] scale ' / A
: ’ | | b ( , v | :
¢ o |
THE CENTER FOR VOCATIONAL EDUCATION | o TESTING METRIC ABILITIES
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ANSWERS TO EXERCISES AND TEST . B
vv‘ . V ’ .‘ Q , - “-I ' | ‘ N '
. EXERCISESITHRUG Exercise 10 \ v Exedseld . po o
The answers depend on the items - - ' \ '
| used fpr the gctivit\ieD. ‘ milllitres | Gitres | kilograms ogams | .8 ) 0.60 ?n; _/F‘) 76.2 cm
EXERCISE T R m |l kg 4 b) 319, g) 61.0cm
. = o] " ¢) UBin h) 159mm
Currently accepted metric units of - 3000 f 3 | L T d) 088in, i) 28.6mm
measurement for each question are 6000 (6) , 1l (11,000 e) 260in. j ) 121cm
shown in Table 2. Standardsineach , | 8000] | 8. o (28) 25000 '
occyyation are being established "|1 1000) | 04) _ 04 (400) :
. oy soanswer; may vary. T 08 B s
EXERCISES ! W 103 oy | 15, S
_,"";6 Y 70 ] (0] y a)6-176ml d) 16m
.2 Jfem e 2em ' - ‘ b) 4. .
) #3m 6. 80em P0) | 09 | Eiercseld S D) LTEN e ) 10168
¢ 94em g 140.0cm 50 | (02 S i1 200 ¢)1 4?(;.26cm ~ litres
d) ﬂSOcm. ~h) 230.7cm \ 40 | 047 ;; Ol;ghtre ; ; 01kgmm X .Icm
EXERClSES9THRUl3 LB LI ) Bmm k) 05l
" Tables'are reproduced in total. An- veisall d) 25k 1) 500k
swers are in ;?arentheses E’M e)120em m) 1000cm TESTING METRIC ABILITIES
R _ B litres | mililitres] £ ) 20ml n) 25mm
7 Do L | / g) 2000 o) 240cm ; g | 13' g
, // . {metre | centimetre| milimefrel | - g, Rk gomoo‘. h) 500 ml \ 3: B .11: B 4
SRR S " O g 1) EXERP!SESISANDIG v 4 )
- 1 100 | 10007 |46 (45‘000) The answers dependonthe . 5. - D 13 A
M 200 | (2000) (32) | 32000 items used for the activitis. 66 D M4 C.
T | oy ¢ 04 [ (00 . 1. B B B
9 | o) | (oo k- gzg _ (30} pyRROISELT A 16 A
G [ (o0 [ soo0]. OB M1 Tpyy .
| ‘;8 ‘ “428)' _‘7_4(288  Exaciee1? - a)-09k i) 1776ml
BT e e
00%) 25] B L kg U o
B () T N djdla —1)2ha -
R I ) A L S 4 e)6kg  m) Lém 4 |
=~ (9000 | (9 | f] 45.72a§ n) 202emx L
: 23000 [ (28) g) 758 litr %dem - |
, | (e 3 h) 047kie 0) 0635 em
A 30 (<0 |

‘ - 2 . (0213)] ‘ | '
w THE CENTER FOR VOCATIONAL EDUCATION, ' . .
. - : © 4o IS COFERNAENT PRITING OFCE: 1976-757-069/6206 Region Ho. 5=11 @
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SUGGFSTED ME'l‘RlC TOOLS AND DEVICES

LNEAR

. NEEDED T0 COMPLETE MEASUREMENT TASKS
IN EXERCISES 1 THROUGHS ‘

(* Optlonal)

MASS

The QMo State Unwarsty ¢

Metre Sticks Bathroom Scale
Rules, 30 cm ‘Kllogram Scale
Measuring Tapes, 150 cm * Platform Spring Scale
-~ *Height Measure kﬁlcgpﬂﬂt&'
* *Meire Tape, 10 m 10 kg Capacity
*Tyundle Wheel . Balance Scale with 8-piece
*Area Measuring Grid ; mal
; ' 3 pring Scale, 6 kg Caplclty !
'VOLUME/CAPACITY TEMPERATURE
USRI . Cy
| Ne;gnlglhliciaa%rg_met of, Celsius Thsmometer
Economy Beaker, set of 6,
50ml-1000 ml
Metric Spoon, set of 5,
Iml-2%5ml
Dry Measure, set of 3,
. 50,125,250 ml
Plastic Litre Box -
" Centimetre Cubes 4 e
THE CENTER FOR VOCATIONAL EDUCATION | °

1960 Kenny Road + Columbus Ohio 43210

)

* SUGGESTED METRIC TOOLS AND DEVICES

NEEDED T0 COMPLETE OCCUPATIONAL
MEASUREMENT TASKS ~

In thife occupation the tools needed to complete Exercises 6,
. 15, and 16 are indicated by “* "

. XA

oo w

3 b

""!-'f-:

J..
K
L

Assorted Metnc Hardware-ﬂex nuts, washers, screws,
cotter pins, efc.

Drill Blts-lndmdual bits or sets, 1 mm.to 13 mm range
Vernier Caliper—Pocket slide type, 120 mm range
Mlcrometer—Outsxde micrometer caliper, 0 mm to 25mm

. range )

Feeler Gage—13 blades, 0.05 mum to 1 mm range

. Metre Tape—50 or 100 m tape

Thermometers—Special purpose types such as a chmcal '
thermometer |
' Temperature Devxces—lndlcators used for ovens, freezing/
cooling systems, etc.
Tools—Metric open end or box wrench sets, socket Bets,
hexkeysets
Weather Devices—Rain gage, barometer, humidity, wind
" velocity indicators
! P:cessgpe Gages—Tire pressure, air, oxygen, hydraulic, fuel,
e -
' Velocity—Direct reading o vane type meter

M. Road Map—State and city road maps
N.‘ K
0

Containers—Buckets, plastic contmners, ete., for muung
and storing liquids :

. Containers—Boxes, buckets, cans, etc for mixing and |

storing dry ingredients

Most of the above items may be obtained from local industrial,

 hardware, and school suppliers. Also, check with your school distriet's

math and science departments and/or local mdustnes for loan of their

‘ metnc measurement dewces

lMe'tusuring devices currently are not available. Substitute devices (i.e., thermometer)
may be used to complete the measurement task,

 Tools and Devices List

d
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